CASE REPORT
===========

A very low-birth-weight male baby was born prematurely through cesarean section after *abruptio placentae* at a gestational age of 29 weeks. The mother was a previously healthy 19-year-old primigravida, who denied alcohol, smoking, or illicit drugs consumption. The prenatal serologic tests were negative for hepatitis B, toxoplasmosis, HIV, syphilis, and rubella. At the gestational age of 25 weeks, an ultrasonography was performed, when a cystic adenomatoid malformation with probable association with pulmonary sequestration was diagnosed, as well as diaphragmatic eversion, cardiac right axis deviation, ascites, and polyhydramnios. A karyotype was also performed and showed no abnormalities. The newborn weighed 1190 g (reference value \[RV\]: 1265 g) and presented the Apgar score 1/4/6 at 1/5/10 minutes. Immediately after delivery, surfactant was administered but he presented respiratory failure. The umbilical cord was catheterized and paracentesis was performed to alleviate ascites. Despite all efforts, the patient died 67 hours after birth.

AUTOPSY FINDINGS
================

The external examination showed abdominal distension with the presence of umbilical hernia covered by skin. At the opening of the thorax, a mild displacement of the mediastinum to the right was observed, due to the huge mass occupying the left hemithorax, causing a diaphragmatic eversion ([Figure 1A, B](#g01){ref-type="fig"}). The mass was represented by the increased left inferior pulmonary lobe measuring up to 8.0 cm at its longest axis ([Figure 1C](#g01){ref-type="fig"}). The left lung weighed 75.9 g (RV; 13.7 g).[@B001] The inferior left lobe was non-aerated and comprised multiple intercommunicating cysts measuring between 0.3 cm and 2.0 cm, which were filled with crystalline fluid, and separated by thin and frail membranes ([Figure 1D](#g01){ref-type="fig"}). The heart axis was markedly deviated posteriorly and to the right. The heart weighted 5,1 g (RV; 10,2 g) and no gross anomaly was seen. The right lung was compressed and weighed 4.3 g (RV; 13.7 g); it was friable and purplish in color. Furthermore, a massive ascites was observed in the abdominal cavity, which was composed of a clear, yellowish fluid.

![**A** -- Monoblock's anterior view showing the bulky mass that occupied the whole left hemithorax, slightly displacing the mediastinum to the right side; **B** -- Posterior view of the monoblock depicting the mass; **C** -- Involvement of the left inferior pulmonary lobe compressing the right lung; **D** -- Gross appearance of the left inferior pulmonary lobe with multiple varying-sized cystic lesions.](autopsy-05-03021-g01){#g01}

The microscopic examination of the left inferior pulmonary lobe depicted multiple cysts of varying sizes separated by thin membranes and vascular structures beneath their smooth surface ([Figure 2A](#g02){ref-type="fig"}). The cysts were lined by ciliated pseudostratified columnar epithelium. Also, there were smaller cysts partially or completely lined by cuboidal to tall columnar epithelium ([Figure 2B](#g02){ref-type="fig"}). Focally, there was cylindrical ciliated epithelium, with frequent mucous cells (resembling pyloric-type gastric cells) and many elastic fibers, in contrast to the scarcity of smooth muscle cells ([Figure 2C, D](#g02){ref-type="fig"}).

![Photomicrography of the pulmonary mass. **A** -- Low magnification appearance of adenomatoid cystic malformation type 1: multiples varying-sized bronchiole-like cysts in a typical back-to-back conformation (HE 100X); **B** -- Cysts lined by pseudostratified and cuboidal to tall columnar epithelial cells with a thin fibrovascular layer (HE 200X); **C** -- Island of mucogenic epithelium (HE 200X); **D** -- High magnification showing mucinous cells resembling pyloric mucosa (HE 400X).](autopsy-05-03021-g02){#g02}

There was no distinct capsule between the lesion and the normal lung ([Figure 3A](#g03){ref-type="fig"}). The upper left and the inferior right lobes showed intense congestion, interstitial hemorrhage, intra-alveolar edema, fibrin deposition, hyaline membranes, type II pneumocyte proliferation with atypia ([Figure 3B](#g03){ref-type="fig"}).

![Photomicrography of the lung. **A** -- The transition between the tumor mass and left upper pulmonary lobe (HE 100X); **B** -- Inferior right pulmonary lobe showing hyaline membrane (HE 100X).](autopsy-05-03021-g03){#g03}

Furthermore, the right lung and left upper pulmonary lobe were hypoplastic with reduced weight and less than three alveoli at the radial count method of Emery and Mithal.[@B002] Microscopic evidence of prematurity was found in the testes, pancreas, and kidneys, which showed nephrogenic zones.

Therefore, the autopsy findings were consistent with congenital cystic adenomatoid malformation (CCAM) Type I.

DISCUSSION
==========

CCAM, an abnormality of the lung development, is defined as an hamartomatous congenital pulmonary airway malformation.[@B003] Considered a rare entity, the reported incidence ranges from 1:10,000 to 1:35,000 newborns,[@B004] occurs mainly in males without ethnic predominance. The lesion occurs similarly in premature and full-term infants. Nearly 100% of CCAMs can be detected on antenatal ultrasound by the twentieth gestational week.[@B005] Although CCAM is typically described in newborns, some cases have been described in older patients.[@B006]

This entity was first described in 1859, and was first classified by Chin and Tang[@B007] in 1949 as "congenital adenomatoid malformation." CCAM seems to have a certain relationship with extrapulmonary sequestration (EPS), which is characterized by "masses" of pulmonary parenchyma outside the normal pleural investment not connected to the tracheobronchial tree.[@B008] The high frequency of the concomitant presence of these two entities raised the hypothesis that EPS and CCAM have a common embryologic origin, although this is still a matter of debate, and further studies are needed to confirm the thesis.[@B009]

In 1977, Stocker et al.[@B010] classified CCAM into three groups according to clinical and pathological features. This classification was based on the similarity of the hamartomatous components of the lesion with the various areas of the normal tracheobronchial tree. More recently, two subtypes were added to the Stocker's classification, namely: type 0, which corresponds to the proximal bronchial anomaly; and type 4, which corresponds to the peripheral lung anomaly.[@B004]

The malformation classified as Stocker type 0 is considered to be incompatible with life and was first described by Rutledge and Jensen[@B011], in 1986, as a malformation of the proximal tracheobronchial tree. Usually, the lungs are small, firm, and severely hypoplastic. Microscopically, the tissue consists almost entirely of irregular bronchial-like structures lined by pseudostratified ciliated columnar epithelium surrounded by thick cartilage plates and bundles of smooth muscle fibers.

CCAM type 1 is the most common subtype, corresponding to 65% of the cases. The clinical features vary from asymptomatic to severe respiratory distress. The cysts measure 3-7 cm and often affect a single lobe. There are no others associated anomalies. Microscopically, the cysts are lined by respiratory-type ciliated columnar epithelium, and a mucigenic epithelium analogue to pyloric mucosa can be found in one-third of the cases, which is pathognomonic of this type. It has been reported a potential malignant transformation of the mucous cells into bronchioloalveolar carcinoma (BAC),[@B012] which motivated the prophylactic surgical resection of these lesions. However, BAC has been only rarely reported[@B013]^,^[@B014] in children under the age of 5 years, and therefore this surgical procedure is probably inappropriate in asymptomatic or mildly symptomatic infants. Rojas et al[@B015] in a series of 211 cases of children aging between 8-17 years with primary malignant pulmonary tumors, found 2% of BAC ( 4 cases). Although this author also points the association of CCAM and the occurence of BAC, he did not showed this concomitance in these 4 cases. When necessary, surgery should be postponed after clinical stabilization and infant growth.[@B016]^-^[@B018] The case reported herein represented CCAM type 1 with extensive presence of mucous cells in the affected lobe.

CCAM type 2 is formed by middle-sized cysts (measuring between 0.5 cm and 2.0 cm in diameter), and corresponds to 10-15% of cases. There is an association with other anomalies, some of which are incompatible with life, such as kidney agenesia, pulmonary hypoplasia, and diaphragmatic hernias. This CCAM type does not show the presence of mucosal cells or cartilage.

CCAM type 3 is rare (5% of all CCAM) and is characterized by clumps of small cysts forming a parenchymal mass that may involve a pulmonary lobe or the entire lung causing mediastinal displacement and hypoplasia of the preserved lung. Cysts do not exceed 0.2 cm in size and the microscopic features are similar to bronchioles with cuboidal epithelium surrounded by ducts and alveolar sacs. This type is highly associated with polyhydramnios and fetal hydropsy, and occurs predominantly in males.

Type 4 CCAM consists of an hamartomatous malformation of the distal acini. Microscopically, the cysts are lined by respiratory epithelium (pneumocytes type 1 and 2). The clinical presentation spectrum varies from asymptomatic cases to respiratory insufficiency or recurrent pneumonia.

Although still described and reported as CCAM, in 2002, Stocker[@B019] proposed to change the designation for "pulmonary airway malformation," enabling a better description of the entity's alterations. For example, type 0 is not a cystic lesion, and types 0, 1, and 4 are not adenomatoid lesions. Pulmonary airway malformation comprehends the same spectrum of type 0-4 progressively following the affected regions of the airways.

The treatment of CCAM is generally the surgical resection of the lesion.[@B020] The clinical outcome varies depending on the subtype and the extent of the lesion's involvement.[@B021]^,^[@B022] In our case, the large extension of the lesion, associated with pneumonia, hypoplasia of the preserved parenchyma, and the prematurity, contributed to the unfavorable outcome.
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